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The School Lunch Program 
and Diets of Students in Hawaii 


Dietary intakes from 24-hour recalls and 2-day diaries have been analyzed 
for students in four sex-age groups (males and females 6 to 8 and 9 to 11 years 
of age, males 12 to 18 years of age, and females 12 to 18 years of age) to study 
the nutritional contribution of school lunches to diets of participants. Data 
are from the Nationwide Food Consumption Survey 1977-78 in Hawaii. 


In this report, 831 schoolday intakes by students who reported purchasing 
or receiving a complete plate lunch at school on the given day (participants) 
are compared with 585 schoolday intakes by students who reported not purchasing 
or receiving a complete plate lunch at school on the given day 
(nonpargicipants). Up to three intakes may have been reported by a single 
student’. Comparisons are made for the (1) nutritional quality of the lunch, 
(2) nutritional quality of the day's intake, and (3) contribution of the lunch 
to the day's intake. Nutritional quality was appraised by relating the intake 
- food energy and 12 nutrients to the 1980 Recommended Dietary Allowances 

RDA). 


In tabulations presented, students' intakes are classified by (1) school 
lunch participation or nonparticipation on the day of intake, (2) sex and age of 
the student, (3) income of the student's household related to the USDA Poverty 
Levels, and (4) whether the complete plate lunch was full-price (PAY) or free or 
reduced-price. 


Sunmary of results 


Findings on the nutritive value of students' daily and lunchtime intakes on 
school days show that-- 


o Average daily nutrient intakes by ali four groups of participants and 
nonparticipants met the RDA for protein, vitamin B,,, and ascorbic acid. 
With the exception of nonparticipant females 12 to 18 years, average 
daily nutrient intakes by all four groups of participants and 
nonparticipants also met the RDA for phosphorus, vitamin A, thiamin, 
riboflavin, and niacin (Table 6). 


o Of the four sex-age groups, females 12 to 18 years had the lowest 
average daily intakes related to the RDA for all nutrients studied 
except for vitamin Ba . When compared to the participant females 12 to 
18 years, nonparticipant females 12 to 18 years had considerably lower 
average daily intakes for all nutrients studied, except for 
ascorbic acid (Table 6). 


‘paper prepared by Andrea J. Blum and Richard L. Kerr, Human Nutrition 
Information Service, U.S. Department of Agriculture, Hyattsville, MD 20782. 
Tabulations preparec by Jeffrey S. Bass at the University of North Carolina, 
Chapel Hill, NC 27514. , 


“Students were classified as participants if they obtained a complete plate 
lunch at school on the day surveyed. They may or may not have eaten the entire 
meal that was served. A student could, for example, be a participant one day, a 
nonparticipant the second day, and not included in the sample on the third day. 


o Daily intakes were most often below recommendations for food energy, 
calcium, iron, magnesium, and vitamin B, (Table 7). Lunches of 
participants, on the average, ill 26 to 39 percent of the RDA for 
these nutrients (Table 2). Lunchtime intakes of nonparticipants, on 
the average, contributed only 15 to 18 percent of the RDA for these 
nutrients (Table 2). 


o For 8 of the 12 nutrients studied (protein, calcium, Ba ea 
phosphorus, vitamin A, riboflavin, vitamin B,, and eae B, the 
nutrient intake per 1,000 kilocalories (nutrfent density) ele neane 
for participants was higher than for Sereno (Teble. 4). 


o On the average, participant lunches contributed 27 to 41 percent of the 
day's intake for food energy and the 12 nutrients studied. Lunches of 
nonparticipants, on the average, contributed 18 to 25 percent of the 
day's intake (Table 8A). 


o Compared to students of the same age who paid full-price for a lunch, 
students 6 to 11 years who received a free or reduced-price lunch 
consumed an equal or greater percentage of their day's food energy and 
all nutrients studied at lunch. Compared to students of the same age 
who paid full-price for a lunch, students 12 to 18 years who received a 
free or reduced-price lunch consumed a greater percentage of their day's 
food energy and all nutrients studied at lunch except for iron, vitamin 
A, and thiamin (Table 8B). 


Lunchtime intakes 

Participants consumed more of the meat, poultry, fish, eggs, legumes; milk, 
milk products; grain products; fruit; and vegetables food groups on the average 
at Junchtime than did nonparticipants. Nonparticipants consumed more of the 
soft drinks, punches, ades food group. 


Average quantity (grams) of food at lunchtime 


Non- 
Food group Participants participants 
Meat, poultry, fish, eggs, 
legumes 96 56 
Milk, milk products 246 74 
Grain products oc 65 
Pruitt 50 4] 
Vegetables 49 29 
Fats and oils 3 3 
Soft drinks, punches, ades iz 80 


Nutrient intakes of participants at lunchtime were higher for food energy 
and all nutrients studied except ascorbic acid than intakes of nonparticipants 
(Table iA). Lunches of participants providea from 26 percent more (preformed 
niacin) to 139 percent more (vitamin A) than the lunchtime intakes of 
nonparticipants. Nonparticipants reported lunchtime intakes which were 18 
percent higher in ascorbic acid than participents. 


About 28 percent of the school lunches in the survey were free or reduced- 
price. Compared to students of the same age paying full-price, students 6 to 11 
years who received a free or reduced-price lunch averaged about the same or 
Slightly higher Junchtime nutrient intakes. Compared to students of the same 
age paying full-price, students 12 to 18 years who received a free or 
reduced-price lunch averaged lower lunchtime nutrient intakes except for 
ascorbic acid (Table 1B). 


The current requirement of the NSLP is to serve the amounts and levels of 
foods specified in the NSLP meal patterns (Chart 1). The meal pattern 
requirements of the NSLP include various items within these meal pattern 
components: meat or meat alternate; vegetable and/or fruit; bread or bread 
alternates; and milk. "The requirements are designed to provide a nutritious 
and well-balanced Type A lunch daily to each child of school age which, averaged 
over a period of time, will approximate one-third of the child's Recommended 
Dietary Allowances" (Federal Register, National School Lunch Program 
Regulations, USDA, FNS, 7 CFR Part 210, Section 210.10(a)(1), May 4, 1976). The 
NSLP meal pattern requirements during 1977-78 were based on the Type A lunch for 
the 10 to 12 year old student which provided the framework for nutritionally 
adequate school lunches (Chart 2). Lesser and greater amounts of the food 
components of the meal pattern were recommended for 6 to 10 and 12 to 18 year 
old students, respectively. The age groups used in this report were not in 
effect in the NSLP until 1980, but were used so that the data analyses would be 
current and could be applied to the NSLP which is now in effect. Allowances for 
the three age groups used in this study for students 6 to 18 years were derived 
by interpolation because the NSLP age/grade groups are different than the 1980 
RDA sex-ace categories. Two methods of adjusting the RDA to the NSLP age groups 
were used and are described in detail in the glossary. The RDA adjusted for the 
NSLP age categories are shown in Appendix Table I. The RDA adjusted for the 
specific age of the student are shown in Appendix Table II. 


Lunchtime intakes ct participents averaged one-third cr more of the RDA 
Tor nine nutrients--protein, calcium, phosphorus, vitamin A, thiamin, 
riboflavin, niacin, vitamin B,,, and ascorbic acid (Table 2). Participant 
lunches averaged between 26 ané 28 percent of the RDA for food energy, iron, 
magnesium, and vitamin B Lunchtime intakes of nonparticipants averaged as 
high as one-third of the RDA for only two nutrients--protein and ascorbic acid. 


Among participants, females 12 to 18 years had the lowest average lunchtime 
intakes related to the RDA for all nutrients studied except riboflavin, niacin, 
and vitamin B (Table 2). For these nutrients, students 9 to 11 years of age 
had the lowest average lunchtime intakes among participents. For nonparticipants, 
females 12 to 18 years had the lowest average lunchtime intakes related to the RDA 
for food energy and all nutrients studied. 


Lunches of participants provided one-third or more of the RDA more often 
than lunchtime intakes of nonparticipants for each nutrient studied (Table 3). 
The percent of participant lunches providing one-third or more of the RDA ranged 
from 21 percent for vitamin Be tc 95 percent for protein. For nonparticipants, 


the range was from 10 percent for vitamin B- to 56 percent for protein. The 
percent of lunchtime intakes with one-third or more of the RDA for all nutrients 
is no greater than the bottom of the range--21 percent for participants and 10 
percent for nonparticipants (Table 3). 


Among participants, females 12 to 18 years most often consumed lunches 
which provided one-third of the RDA for food energy. However, they least often 
met the goal for 6 of the 12 nutrients--protein, calcium, iron, phosphorus, 
vitamin A, and vitamin B-. Students 9 to 11 years least often met the goal for 
food energy, niacin, and vitamin B,,. Male participants 12 to 18 years least 
often met the goal for magnesium, thiamin, riboflavin, and ascorbic acid. Among 
nonparticipants, females 12 to 18 years least often met the goal for food energy 
and all nutrients studied except magnesium, which was least often met by males 12 
to 18 years (Table 3). 


For 8 of the 12 nutrients studied (protein, calcium, magnesium, phosphorus, 
vitamin A, riboflavin, vitamin B,-, and vitamin B,,), the nutrient intake per 
1,000 kilocalories (nutrient den8ity) at luncht ine for participants was higher 
than for nonparticipants (Table 4). Lunchtime nutrient densities of participants 
ranged from 10 percent more for magnesium to 59 percent more for calcium and 61 
percent more for vitamin A than nutrient densities of nonparticipants. The 
nutrients for which densities in participant lunches were lower than for 
nonparticipants were iron (5 percent below), thiamin (6 percent below), niacin 
(16 percent below), and ascorbic acid (43 percent below). Nutrient densities of 
food at lunchtime were much higher for calcium and vitamin A for participants than 
nonparticipants. These nutrients are provided in significant amounts by milk 
products, certain vegetables, and other foods. Participants consumed 49 percent 
more food energy at lunch than nonparticipants but consumed 70 percent more 
vegetables and more than triple the amount of milk products. 


Day's intakes 


Average daily intakes of food energy and all nutrients studied except 
ascorbic acid were higher for participants than for nonparticipants (Table 5A). 
Except for ascorbic acid, average daily intakes of participants provided from 5 
percent more (niacin) to 41 percent more (vitamin A) than the average daily 
intakes of nonparticipants. Nonparticipants reported average daily intakes of 7 
percent more ascorbic acid than participants. 


Compared to students of the same age who received a free or reduced-price 
lunch, students 6 to 11 years who paid full-price had the same or higher daily 
nutrient intakes for food energy and 7 of the Iz nutrients studied (Table 5B). 
They had slightly lower intakes for iron, vitamin A, thiamin, niacin, and 
sitamin B,,. Compared to students of the same age who received a free or 
reduced-prtce lunch, students 12 to 18 years who paid full-price had higher daily 
nutrient intakes for food energy and 8 of the 12 nutrients studied. They had 
lower intakes for iron, vitamin A, vitamin Boos and ascorbic acid. 


Average daily intakes of participants provided the RDA for a1] nutrients 
studied except food energy, iron, magnesium, and vitamin B- (Table 6). Average 
nutrient intakes of nonparticipants were below the RDA for these nutrients and 
calcium. Among participants and nonparticipants, average daily intakes of females 
12 to 18 years were lower relative to the RDA than the intakes of other sex-age 
aroups for food energy and a1] nutrients studied except for vitamin Bao. 


Participating students 6 to 8 years and nonparticipating students 9 to 11 years 
had the lowest daily intakes for vitamin Bao. 


A greater percentage of participant intakes met the RDA for food energy and 
each of the 12 nutrients studied than did nonparticipant intakes (Table 7). The 
percent of participant intakes providing the RDA ranged from 24 percent for food 
energy to 97 percent for protein. The percent of nonparticipant intakes providing 
the RDA ranged from 17 percent for magnesium to 82 percent for protein. 


Among participants, females 12 to 18 years met their RDA for food energy more 
often than students in other sex-age groups, but generally met their RDA for the 
nutrients studied less often than other sex-age groups (Table 7). Exceptions were 
riboflavin, which was met least often by males 12 to 18 years, and niacin, which 
was met least often by students 9 to 11 years. Among nonparticipants, students 9 
to 11 years met their RDA for food energy less often than other sex-age groups, 
and females 12 to 18 years met their RDA for all nutrients studied Jess often than 
other sex-age groups. 


Lunchtime contribution to daily intakes 


The average contribution of lunchtime intakes to the total day's intake was 
much higher for participants than for nonparticipants (Table 8A). Lunchtime 
intakes contributed 27 to 41 percent of the day's intake of food energy and 12 
nutrients for participants and 18 to 25 percent for nonparticipants. Compared to 
nonparticipants of the same sex-age group, the nutritional contribution of the 
lunch to the day's intake for participants was greater with one exception-- 
ascorbic acid was higher for nonparticipant students 9 to 11 years of age. 


Nutrients for which students' daily intakes were most often below the RDA 
were food energy, calcium, iron, magnesium, and vitamin B, (Table 7). Lunches of 
participants contributed 26 to 39 percent of the RDA for We nutrients (Table 2). 
Lunchtime intakes for nonparticipants averaged only 15 to 18 percent of the RDA 
for these nutrients. Average daily vitamin A intakes were greater than the RDA, 
but only 55 percent of participants and 38 percent of nonparticipants met the RDA 
(Table 7). Lunches cf participants averaged 39 percent of the RDA for vitamin A 
while nonparticipant lunchtime intakes averaged only 16 percent of the RDA 
(Table 2). 


Compared to students of the same age who paid full-price for a lunch, students 
6 to 11 years who had a free or reduced-price lunch consumed a greater percentage 
of their day's food energy and all nutrients (vitamin A being equal) at lunch 
(Table 8B). Compared to students of the same age who paid full-price for a lunch, 
students 12 to 18 years who had a free or reduced-price lunch consumed a greater 
percentage of their day's food energy and all nutrients at lunch except iron, 
vitamin A, and thiamin. 


Data interpretation 


\hhen comparing nutrient intakes of participants and nonparticipants, caution 
must be exercised in interpreting causes for differences. Factors other than 
lunch participation status, such as economic level of the student's household and 
actual food selection and varvety, may affect intakes. Another factor is the 
offer versus serve provision (June 3, 1976) which mandates that students "in 


Oy 


senior high schools which participate in the school lunch program shall not be 
required to accept foods which they do not intend to consume." Ail high school 
Students are to be offered the complete school lunch, but are given the 
opportunity to not accept one or two items they do not intend to eat. The lunch 
as served, may therefore be lower in nutrients than the complete meal offered. 


Glossary 


Free and reduced-price lunches 


Children from households with income Jess than 125 percent of USDA poverty 
level were eligible for free National School Lunch Program (NSLP) lunches. 
Children from households with income between 125 and 195 percent of USDA poverty 
level were eligible for reduced-price lunches. Eligibility of the student for 
free or reduced-price lunches was reported by the survey household respondent. 


Income _as percent of poverty level | 


Income before taxes received by household members, except roomers, boarders, 
and employees, during the calendar year before the interview divided by the USDA 
Secretary's Poverty Level Guidelines (Child Nutrition) for the appropriate 
household size for the year ending June 30, 1978, was used to calculate the 
household income as a percent of the poverty level. 


NSLP participant day 


An NSLP participant day is a school] day on which the student reported obtaining - 
a lunch described as a “complete plate meal at school." This survey included 831 | 
participant days. 


NSLP nonparticipant day 


An NSLP nonparticipant day is a school day on which the student reported not 
obtaining a lunch described as a “complete plate meal at school." This may be a 
day on which the student (1) attended school but did not have a lunch described as 
a "complete plate meal at school," (2) reported no Junch, or (3) did not attend 
school. This survey included 585 nonparticipant days. 


Information was obtained from a special sample of 1,250 households and 3,050 
individuals in Hawaii, surveyed during January 1978 through March 1978. 


Nutritive value of food intake 


Nutritive values of food intakes of individuals were calculated from food 
composition data which were compiled by the Human Nutrition Information Service's | 
Nutrient Data Research Branch. This nutrient data base was constructed from 
partially updated composition values of foods from Agriculture Handbook No. &. | 
Nutritive values for new or unusual foods were obtained from manufacturers' data, 
were based on similar foods, were calculated from the ingredients, or were based 
on a composite of these values. Average intakes were calculated for food energy, 
orotein, fat, carbohydrate, four minerals (calcium, iron, magnesium, and phosphorus), 
and seven vitamins (vitamin A value, thiamin, riboflavin, preformed niacin, 


vitamin B-, vitamin B 23 and ascorbic acid). The nutritional contribution of 
participagt and nonparticipant Junches were evaluated for all of these nutrients 
except fat and carbohydrate which have no established RDA. Nutritive values for 
magnesium and vitamins B- and B., are limited in many foods; consequently, these 
nutritive values should Be interpreted with restraint since they are less reliable 


than other nutritive values used in this evaluation. 
RDA (1980) adjusted for NSLP 


The NSLP meal pattern requirements as defined by 1977-78 regulations were 
based on the Type A lunch for the 10 to 12 year old student with lesser or greater 
amounts ot food components for the 6 to 10 and 12 to 18 year oid students. The 
age groups used in this report were not in effect in the NSLP until 1986, but were 
used so that the data analyses would be current and could be applied toward the 
NSLP which is now in effect. The 1980 NSLP patterns were developed for five 
age/grade groups. Three NSLP groups, which included males and females 6 to 18 
years of age, were used in this evaluation. Students' intakes were evaluated 
using the 1980 Recommended Dietary Allowances (RDA) specified by the National 
Academy of Sciences-National Research Council (NAS-NRC). The 1980 RDAs for the 
NSLP age/grade groups were adjusted by interpolation for the three groups because 
the NSLP age/grade groups are different than the 1980 RDA sex-age categories. See 
Appendix Table I. 


Students' RDA (1980) 


Recommended Dietary Allowances, 1980, for males and females 6 to 18 years of 
age were adjusted by year-to-year interpolation based on the RDA for the appropriate 
sex-age group. See Appendix Table II. The RDA for niacin is in total niacin 
equivalents, including preformed niacin and niacin formed in the body from dietary 
tryptophan. Since intakes were calculated for preformed niacin only, niacin 
levels as a percentage of the RDA presented in this report are underestimated. 
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Appendix 


Table I.--Recommended Dietary Allowances (1980) !, adjusted for evaluation of 
the National School Lunch Program 


Recommended Dietary Allowances for children 


Nutrient/unit 6-8 years G-1] years¢ 12-18 years” 
POOd energy... <cs aude (heal ica. 2,100 2,400 2,450 
PYORG Iliac e-e1aa. cs nes (Gergen 32 38 48 
CONC UMis «tive escteae us CNG) sites 800 950 1,200 
PHOSBNORUS o6.20¢ceewew ee (Nig ees 800 950 1,200 
TON es seat tartub-e ees (TAG isi are’ 10 13 18 
Vitamin A value....... ell eee 3,050 3,850 4,500 
NOT eMi see eee Bec nes ule) ene Lael 1.2 Tez 
Riboflavin. y..seeeees. is) Parone Ise 1.4 1.4 
NiGC Tt QNE) eveses saws (MiG) sees 14 16 16 
ASCOVDIC dClGsyeeicess Gulep ere 45 47 55 
MAGES TUM a0 svisie aetens'ss (NG Jaws « 230 280 340 
Vitamin Bessesseeceees (MG ceee' Pe) ee 129 
Vitamin Brjsecseeeeess (meg)... 2.8 2.0 30) 


‘National Academy of Sciences - National Research Council, 1980. Recommended 
Dietary Allowances. 9th ed. 


241 lowances are for the midpoint of the age group, interpolated from the RDA for a 
child 7-10 years and the average RDA for the male and female 11-14 years. 

SAV iowances are for the midpoint of the age group, interpolated from the average 
RDA for the male and female 11-14 years and the average RDA for the male and female 
15-18 years. 


+ includes preformed niacin and niacin from dietary tryptophan. 
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